Abstract. The aim of this study is to determine the germination ability and biochemical properties of seedlings of two taxa (Ajuga chamaepitys subsp. chia var. chia, Ajuga orientalis) belonging to the Lamiaceae family which is naturally distributed in Lakes District-Turkey and cultivated in the Botanic Garden of Süleyman Demirel University in Isparta. These two taxa, which have usage potential as ornamental, medicinal and aromatic plants, were cultivated in 2015 vegetation period and seeds were collected at the end of 2016 vegetation period. During the same vegetation period, seeds were also collected from the areas where these two species were naturally grown. Seed germination tests were performed in 2017 vegetation period on the plants. Seed germination tests and seedling raising tests were carried out in the seedling and phenological properties (plant height, plant diameter, leaf width, leaf length) and SPAD values were also measured. Some macro and micro elements (Total N, P, K, Ca, Mg, Fe, Cu, Mn and Zn) and volatile oil compounds were analysed in the samples taken. As a result of the study, germination was not observed in Ajuga chamaepitys subsp. chia var. chia; however, seedling raising rate was between 33% and 40%. Seedling raising speed was 33.7% in the trial area and 36.41% in the seeds collected from the natural habitat. The germination rate of Ajuga orientalis was found to be 18% in the seeds taken from the natural habitat and 21.33% in the seeds taken from cultivars. Seedling raising rate was 43.33% in the seeds taken from the natural habitat and 60% in the seeds obtained from the trial area. Although the germination ability of the seeds from both origins (natural habitat and cultivars) were low, the phenological properties measurements and the biochemical analysis results were in a close relation with each samples.
Introduction
Today, the basic material of all designs is nature itself. In the creation and development of design, the use of various structural and plant materials inspired by nature is an indispensable approach. The selection of naturally propagated species from the area or region in which the design will be put, is an important factor both for sustainable design and for lowering costs such as irrigation and maintenance (Bassuk, 2017) . In the world, especially in urban areas where water scarcity is felt more prominently in recent years, alternatives to wide grass surfaces are sought, and more sensitive to nature and less water consuming designs come to the fore. In order to put into practice these designs, studies were carried out on the cultivated and development of the natural species belonging to these regions (Çakır and Dönmez, 2018; Gül et al., 2012) . However, in order to use natural species in planted design studies, it is necessary to know the breeding and production properties of plant materials. Although successful results can be obtained in some cases in terms of visual characteristics in the cultivation studies, the genetic continuity of the plants can not be achieved and successful results can not be obtained. The most remarkable and critical stages during the life cycle of plants are seed germination and seedling establishment (Copete et al., 2015) . Besides, it is necessary to know the germination time and their growth properties in order to be produced both as industrial usage and as ornamental plant.
Lamiaceae family is represented by 400 genera and 3200 species in the world (Kahraman et al., 2009; Bazarragchaa et al., 2012) . Members of these families are concentrated mainly in the Mediterranean countries, Australia, South West Asia and South America. Almost in all habitat types and at all heights, Lamiaceae family members can grow and there are very few regions in which they can not be seen. "Ajuga chamaepitys subsp. chia var. chia" also known as Ground Pine can be occured in Greece, Crimea, Palestine, North West and West Iran, Northern Iraq. In Turkey; it can be seen in almost all regions, up to 2000 m above sea level (Davis, 1982; Coll and Tandron, 2008) . This taxa, which can be sized up to 30 cm in diameter and 10 cm in length, is yellow in color and can be flowered during the vegetation period (Fig. 1) . This suffrutescent plant can be used either as ground covering or as an element of emphasis (Israili and "Ajuga orientalis" can be grown in Crimea, Sicily, West Syria, Cyprus, Caucasus and North West Iran. In Turkey, it is seen in Mediterranean, Aegean, Black Sea and Central Anatolia regions up to 2500 m above sea level (Davis, 1982) . It is a suffrutescent perennial herbaceous plant that can be grown up to 40 cm (Dönmez et al., 2017) . The flowers are violet-blue and cream-colored. Ajuga orientalis stands out with its dense green texture (Fig. 2) . It is suitable for use as a background in plant design. It is thought that its use in waterfronts and humid areas will increase the visual appeal. These taxas were cultivated for the first time (Dönmez et al., 2018) . To the best our knowledge, there are no papers on the germination and seedling growth of these taxas. From this point of view, the aim of the study was to determine the germination abilitiy of Ajuga chamaepitys subsp. chia var. chia and Ajuga orientalis taxa belonging to Lamiaceae family, which is naturally grown in Lakes District, Turkey and cultivated in Isparta Süleyman Demirel University (SDU) Botanic Garden.
Materials and methods
The plants were cultivated in "SDU Botanic Garden" during the 2015 vegetation period. Ajuga chamaepitys subsp. chia var. chia's natural habitat plant samples were collected from Asağıgökdere, Isparta (GÜL HERBARIUM No: 14340). Ajuga orientalis plants were collected from Kemer, Antalya (GÜL HERBARIUM No: 14341). In May 2015, trial parcels were created in SDU Botanic Garden. A total of 6 parcels were established, three of which with replicates, and each parcel consisting of 25 plants. As the physiographic and climatic factors were considered the same in the trial area where the experimental areas were established, the parceling was done in accordance with the Randomized Complete Block Design. Irrigation and drip was made by irrigation system. It was observed that 55 and 40 plants adapted in trial area, respectively, for Ajuga chamaepitys subsp. chia var. chia and Ajuga orientalis. At the end of 2016 (July) vegetation period, seeds were collected from natural habitat and trial area plants. Seeds were stored at 4 °C until germination experiments. Germination experiments were carried out after nine months. At the start of the 2017 (April) vegetation period, they were sowed, measurements and analyzes were carried out on the seedlings.
Germination and seedling raising test
The germination test was carried out in petri dishes (9 cm in diameter) with 3 replicates and 50 seeds were put into each dishes (Fig. 3) . Sufficient amount (about 5 ml) of pure water was added and seeds were allowed to germinate at 25 °C in the dark. 1 mm length of rootlet is decided to be adequate for germination and germinated seeds were counted every day. This process was continued until the number of germinated seeds is fixed. Germination rate (GR, %) was calculated as percentage of the http://www.aloki.hu • A: The number of seeds germinated every day, D: The day required for germination of the seed, n: Number of the days until the last count.
Figure 3. A view from germination test
Seeds obtained from the natural habitat and trial area were planted in a viol (4 cm × 4 cm × 6 cm) which includes peat soil and perlite and placed in greenhouse. In 3 replicated experiments, 30 seeds were planted in each replicate for the seedling tests. Appearance of cotyledon leaves was considered as seedling (Fig. 4) . Each day the seedling was recorded and this process was continued until the number of seedlings was fixed. Seedling raising rate (SRR, %) was calculated as percentage of the ratio of seedlings to total sown seeds. Average Seedling Raising Speed (days, ASRS) were calculated according to Equation 2.
A: The number of seeds raising every day, D: The day required for germination, n: Number of the days until the last count.
Determination of phenological properties and chlorophyll (SPAD) value
After germinating, seedlings reached a certain size (65 days after seed sowing), 10 of them were selected and transferred to viols. Flowering was not seen in seedlings. 2017 vegetation period phenological properties such as plant height, plant diameter, leaf width and leaf length were measured. SPAD value of the plants was also determined on the plants (Fig. 4) . SPAD-502 (Minolta Ltd, Osaka Japan) is hand-held chlorophyll meter equipment based on the measurement of leaf chlorophyll content. It measures the leaf transmittance in red light at 650 nm (at which chlorophyll absorbs) and in nearinfrared light at 940 nm (for the correction of leaf thickness). The ratio of these two transmission values is referred to as SPAD reading or SPAD value (Monostori, 2016 Besides, after the plant materials collected, flower and leaf samples were subjected to solid phase microextraction (SPME) by GC-MS system. 2 g of samples were placed into a 10 ml vial. After incubation for 30 min at 60 °C, SPME fibre was pushed through the headspace of a sample vial to absorb the volatiles and then inserted directly into the injection port of the GC-MS (Shimadzu 2010 Plus GC-MS with the capillary column, Restek Rxi®-5Sil MS 30 m × 0.25 mm, 0.25 μm) at a temperature of 250 °C for desorption (5 min) of the adsorbed volatile compounds. The constituents were identified using retention times of standard substances by aligning mass spectra with the data given in the Wiley, NIST Tutor, FFNSC library (Özderin et al., 2016) .
Results and discussions

Germination ability and seedling raising rate of plant
Seed dormancy varies depending on the temperature and species among Lamiaceae family (Copete et al., 2015) . Although there is no study in these taxas, the different species belonging to the Lamiaceae family are mentioned as non-dormant (Panuccio et al., 2017) . In germination experiments, no germination was observed in Ajuga chamaepitys subsp. chia var. chia plants. The germination rate of Ajuga orientalis was 18% in the seeds taken from the natural habitat and 21.33% in the seeds taken from the trial area. Although there was no germination for Ajuga chamaepitys subsp. chia var. chia in petri dishes, it was determined that seedlings emerged in peat soil experiments. http://www.aloki.hu • Seedling rising rate increased in seedling trials for both taxa ( Table 1) . In germination experiments in soil, herbal seeds have adaptation advantages, since seeds are protected from environmet (Adams et al., 2005) . Avarage seedling raising speed for Ajuga chamaepitys subsp. chia var. chia was 23.67 days. It was observed that germination was seen between the days of 20-30. Avarage seedling raising speed for Ajuga orientalis was 20.67 days and germination of these seeds was mostly seen between the days of 20-35 (Fig. 5) . In different species of the Lamiaceae family, the percentage of germination varies from 20 to 50%, while the average germination time can be as long as 30 days (Mattana et al., 2016) . 
Figure 5. Distribution of seedling rate by day
Phenological properties and chlorophyll (SPAD value)
These Ajuga taxas are horizantally growing plants and height and diameter values are directly related to each other (Dönmez et al., 2017) . According to the data in Table 2 , no change was observed in plant height and diameter values in the seedlings obtained from seeds taken from natural habitat and trial area.
Chlorophyll is a necessery pigment for photosynthesis. The content of chlorophyll is one of main sources reflecting leaf photosynthesis ability and plant health condition (Jiang et al., 2017) . The connection between leaf chlorophyll content determined in vitro and SPAD meter readings (SPAD values) were extensively analysed and usually parameterised by linear relationship (Monostori, 2016) . Chlorophyll was measured almost 50.00 SPAD value in both plant species. This rate corresponds to the rate in which the seeds are collected from rootstock plants (Dönmez, 2018) . When the phenological properties were compared, no statistically significant difference was found between the seeds collected from natural habitat and trial area. Although studies on http://www.aloki.hu • 
Biochemical properties
As a result of biochemical analyzes, the nitrogen amount of Ajuga chamaepitys subsp. chia var. chia was found to be 2.15% in the seedlings obtained from natural habitat seeds and 2.23% from trial area seeds. There were seen little differences between the other macro and micro-element analyzes, the seedlings of the seeds obtained from the trial area have higher calcium, copper and manganese ratios ( Table 3 ). The nitrogen amount of Ajuga orientalis was 2.94% in the seedlings obtained from the natural habitat seeds and 3.42% in the seedlings obtained from trial area seeds. In the other macro and micro-element analyzes, the phosphorus, potassium and copper ratios of the seedlings obtained from the trial area seeds were found to be higher. In the literature, there is no study on the macro and micro element content of these plants.
48 different volatile components of A. chamaepitys subsp. chia var. chia, collected from both area, were determined by GC-MS after solid phase micro extraction (SPME). Limonene, which is the highest component, was determined as 28.17% in the natural plants seedlings and 29.24% in the cultivated plant seedlings. The second highest component, β-pinene was found to be 17.71% in the natural plants seedlings and 18.26% in the cultivated plant seedlings ( Table 4) . These results coincide with the studies done by Azizan et al. (2002) and Delezar et al. (2012) . In addition, the same components were also seen to be the highest in rootstocks where seeds were collected (Dönmez, 2018) . In A. orientalis seedligs volatile oil, 41 components were identified from both area samples. 1-Octen-3-ol, which is the highest component, was determined as 23.48% in the natural plants seedlings and 22.89% in the cultivated plant seedlings (Table 5) . However, germacrene-D and β-cubebene, was previously identified as the highest compounds in this plant (Saijadi and Ghannadi, 2004; Yaldiz, 2012 
Conclusion
It was seen that the seedling rising rate in production of Ajuga chamaepitys subsp. chia var. chia with seed was about 35% and the rising speed was found to be between 33 and 36 days. Seed experiments were carried out in seeds collected from plants randomly and no improving nursing material was given to the seeds. The phenological properties and biochemical structures of the seedlings had the same characteristics. The seedling rate in production of Ajuga orientalis with seed was about 45% and the rising speed was 23 days. There were no differences in germination and seedling characteristics of the seeds. Although germination ratio was seen to be low, the trial area seedlings had the same germination ability with natural plants.
